Accessibility of nuclear chromatin by DNA binding polyamides.
Pyrrole-imidazole polyamides bind DNA with affinities comparable to those of transcriptional regulatory proteins and inhibit the DNA binding activities of components of the transcription apparatus. If polyamides are to be useful for the regulation of gene expression in cell culture experiments, one pivotal issue is accessibility of specific sites in nuclear chromatin. We first determined the kinetics of uptake and subcellular distribution of polyamides in lymphoid and myeloid cells using fluorescent polyamide-bodipy conjugates and deconvolution microscopy. Then cells were incubated with a polyamide-chlorambucil conjugate, and the sites of specific DNA cleavage in the nuclear chromatin were assayed by ligation-mediated PCR. In addition, DNA microarray analysis revealed that two different polyamides generated distinct transcription profiles. Remarkably, the polyamides affected only a limited number of genes.